Organization of diencephalic dopamine neurones projecting to the spinal cord in the rat.
Using the aluminium-formaldehyde method for visualization of catecholamines in combination with injections of the fluorescent retrograde tracer True Blue we have studied those diencephalic dopamine (DA)-containing cell groups which have been proposed to give rise to the DA innervation of the spinal cord and investigated the organization of the diencephalospinal DA system in detail. The A13 cell group was found to contain 370, and the A11 cell group 140, DA-producing cells on each side, whereas only very few such cells were found in the paraventricular hypothalamic nucleus. Tracer injections into the spinal cord labelled only DA cells within the A11 group. The overall majority of labelled cells were found ipsilaterally but some cells were also found contralaterally indicating the existence of a minor crossed dopaminergic projection to the spinal cord. Large tracer injections which covered the hemicord at different levels generally resulted in very similar distributions and numbers of retrogradely-labelled DA cells. The labelled DA-containing cells constituted 30-50% of the total number of labelled neurones in the ipsilateral A11 area and about 20-40% of the total number of DA containing cells in this area were labelled. Small injections that did not extend into the nucleus reticularis or the adjacent part of the lateral funiculus failed to label any diencephalic DA cells but usually labelled some non-DA cells in the A11 area. It is concluded that the diencephalospinal DA neurones have long axons that extend over several segments and possibly traverse the entire length of the spinal cord, giving off collateral branches at various levels. From the anatomical data of the present study and previous pharmacological and electrophysiological findings it seems possible that diencephalospinal DA neurones could modulate both sympathetic activity and nociception.